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I	  think	  that	  you	  will	  all	  agree	  that	  we	  are	  living	  in	  
most	  interes/ng	  /mes.	  (Hear,	  hear.)	  I	  never	  
remember	  myself	  a	  >me	  in	  which	  our	  history	  was	  so	  
full,	  in	  which	  day	  by	  day	  brought	  us	  new	  objects	  of	  
interest,	  and,	  let	  me	  say	  also,	  new	  objects	  for	  
anxiety.	  (Hear,	  hear.)	  

Joseph	  Chamberlain	  1898	  

TRANSFORMATION	  
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11,000	  parking	  spaces	  
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CONFLUENCE	  OF	  TECHNOLOGIES	  

Big	  Data	  
Analy(cs	  

…predic(on	  
...discovery	  
…models	  

Internet	  of	  
Things	  

...local	  ac(vity	  
…geospa(al	  

	  
Networks	  
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SAN	  FRANCISCO	  

Courtesy	  of	  
HERE	  Research	  
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AUTONOMOUS	  AERIAL	  VEHICLES	  
“Ehang	  184	  AAV	  is	  the	  safest,	  Smartest	  and	  Eco-‐Friendly	  low	  al(tude	  
autonomous	  aerial	  vehicle,	  aiming	  on	  providing	  Medium-‐Short	  Distance	  
communica(on	  and	  transporta(on	  solu(on.”	  
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Vehicle	  is	  NOT	  a	  Consumer	  Device	  
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"He	  said,	  'I'm	  sorry,	  I'm	  sorry.	  I	  was	  tex4ng.'	  I	  said,	  'Son,	  
do	  you	  know	  what	  you	  just	  did?'	  He	  said,	  'I'm	  sorry.	  I'm	  
sorry,'"	  Kuchler	  recalled.	  
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CORE	  OPPORTUNITY	  

Explore untapped system-level 
efficiencies at planning and 
operations timescales 

Today:	  	  	  
	  Vehicle-‐level	  focus	  
Independent	  
Unconnected	  
Subject	  to	  behaviors	  &	  decisions	  

Tomorrow:	  	  
System-‐level	  focus	  
Connected	  	  
Automated	  
In	  concert	  	  
Across	  modes	  	  
Managed	  behaviors	  &	  decisions	  
Agencies	  working	  together	  
(energy,	  safety,	  mobility)	  
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FACILITIES	  ON	  BERKELEY	  CAMPUS	  AND	  RICHMOND	  FIELD	  STATION	  
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CROSS	  CUTTING	  EXPERTISE	  IN	  VEHICLE	  TECHNOLOGIES	  

Hierarchical	  architecture	  to	  simplify	  design	  and	  
development	  of	  automa(on	  systems	  
Model	  and	  simula(on	  tools	  for	  evalua(ng	  design	  
High	  performance	  automated	  test	  vehicle	  –	  light	  and	  
heavy	  duty	  
High	  accuracy	  vehicle	  control	  with	  a	  focus	  on	  
passenger	  comfort	  
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AUTOMATED	  PLATOON	  LONGITUDINAL	  CONTROL	  AND	  MERGING	  

Consistent	  ,	  accurate	  steering	  
on	  the	  highway,	  3	  cm	  lateral	  
varia(ons	  at	  highway	  speed	  

YR	  2000	  

YR	  1997	  

Merging	  allows	  vehicles	  
join	  passing	  platoons	  
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VOLVO	  GROUP	  COLLABORATION	  ON	  TRUCK	  PLATOONING	  
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ADDITIONAL	  RESEARCH	  

Coopera(ve	  Adap(ve	  Cruise	  Control	  
	  
Transit	  Bus	  Precision	  Docking	  
	  
Vehicle	  Assist	  and	  Automa(on	  
	  
Advanced	  Traffic	  Signal	  Control	  
	  
Eco-‐Driving	  
….	  
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EXAMPLE	  I210	  (LOS	  ANGELES)	  
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ESTIMATED	  BENEFITS	  OF	  CORRIDOR	  MANAGEMENT	  

TOP	  DOWN	  CONTROL	  
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Human	  ac(vity	  recogni(on	  from	  sequen(al	  
loca(on	  data	  with	  genera(ve	  machine	  
learning	  models:	  
•  Recognize	  ac(vity	  states	  (fit	  model	  structure	  with	  

hidden	  variables)	  
•  Learn	  daily	  ac(vity	  pahern	  (condi(onal	  transi(on	  

probabili(es)	  
•  Learn	  models	  for	  observable	  variables	  	  

(des(na(on	  choices	  and	  dura(ons	  of	  ac(vi(es	  
given	  space/(me	  context)	  

Transi(on	  probabili(es	  

Ac(vi(es	  dura(ons	  	  

ACTIVITY-‐BASED	  DEMAND	  WITH	  MACHINE	  LEARNING	  
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San	  Francisco	  Bay	  Area	  mobility	  simula(on	  from	  cellular	  data	  

1M	  agents,	  500	  shown	  in	  visualiza(on	  

Learn	  travel	  demand	  model	  
for	  a	  popula(on	  

Run	  regional	  mobility	  	  
simula(on	  scenarios	  

THE	  SMART	  BAY	  
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INFRASTRUCTURE	  PLANNING	  FOR	  ALTERNATIVE	  FUEL	  VEHICLES	  

26	  



27	  
 

SMART	  Mobility	  Program	  by	  DOE	  

	  Mobility	  Decisions	  

	  Urban	  Science	  

	  Infrastructure	  Requirements	  

	  Mul(-‐Modal	  Solu(ons	  

	  Vehicles	  of	  the	  Future	  (CAV)	  

CURRENTLY	  BOTTOM	  UP	  
SOLUTIONS	  

NEED	  TO	  BE	  BALANCED	  BY	  TOP	  
DOWN	  SOLUTIONS	  

Reduce	  Transporta/on	  	  
Demand	  

Increase	  System	  Efficiency	  


